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Key points:
 • Proteomic analysis identified significant changes in tear film proteins with 
blepharitis.
 • Plakin proteins were upregulated in anterior blepharitis and downregulated 
after Tobradex® treatment.
 • Cystatin-SN and immunoglobulin components were downregulated in MGD.

Blepharitis is a common inflammatory 
condition of the eyelids, leading patients 
to seek ophthalmological care due to 
symptoms including burning sensation, 
irritation, tearing, and blurred vision. 
This condition significantly contributes 
to the development of dry eye disease 
(DED), affecting patients’ quality of life and 
potentially leading to more severe ocular 
surface conditions, such as keratitis and 
corneal ulceration.
Blepharitis is categorized into anterior 

and posterior subtypes. Anterior blepharitis 
includes staphylococcal and seborrheic 
blepharitis, while meibomian gland 
dysfunction (MGD) is the primary cause of 
posterior blepharitis. The chronic nature 
of blepharitis necessitates long-term 
treatment, yet its underlying etiology 
remains poorly understood. Proteomic 
analysis, which studies the entire set 
of proteins in a tissue or fluid, offers 
insights into the molecular mechanisms 
of blepharitis, potentially aiding in 
the development of new therapeutic 
approaches.
In this thesis, advanced proteomic 

techniques were employed to compare 
tear film samples from patients with 
anterior blepharitis and healthy controls. 
The study identified 162 significantly 
regulated proteins in anterior blepharitis. 
Elevated levels of plakin proteins, including 
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Future Directions:
 • Explore the therapeutic potential of 
targeting plakin proteins and cystatin-SN.
 • Investigate the role of immunoglobulin 
components in ocular surface homeostasis.
 • Conduct larger-scale studies to validate 
findings and develop personalized treatments.

desmoplakin, envoplakin, epiplakin, and periplakin, were observed in tear samples from 
blepharitis patients compared to controls, indicating structural alterations of the ocular 
surface epithelium. Plakins are cytolinker proteins that contribute to epithelial integrity 
by anchoring intermediate filaments to cell–cell junctions, and their increased presence in 
tears likely reflects epithelial stress, enhanced turnover, or barrier disruption. In parallel, 
reduced levels of immunoglobulin chains and growth-associated proteins such as platelet-
derived growth factor C and VEGF-coregulated chemokine-1 suggest an impaired immune 
defense and altered wound-healing signaling within the tear film. Together, these changes 
indicate a shift from a homeostatic tear film toward a structurally compromised and 
immunologically dysregulated ocular surface environment in blepharitis. 
The impact of treatment with Tobradex®, a dexamethasone/tobramycin solution, 

was evaluated in patients with anterior blepharitis. Following a three-week treatment, 
a significant reduction in the abundance of plakin proteins was observed, suggesting a 
reversal of the structural changes and a restoration of ocular surface integrity.
Proteomic analysis revealed 88 proteins that were significantly different between 

patients with MGD and controls. There was a notable downregulation of cystatin-SN and 
several immunoglobulin components, highlighting the inflammatory processes in MGD and 
potential targets for therapeutic intervention.
Overall, this PhD project uncovered several proteins not previously associated with 

blepharitis, providing a foundation for future studies to explore their therapeutic potential. 
The regulation of plakin proteins, cystatin-SN, and immunoglobulin components could lead 
to novel treatments for blepharitis and related ocular surface diseases.

Unlocking blepharitis through 
proteomics


